Abstract While individual determinants of HIV risk among MSM have been widely studied, there is limited understanding of how relational characteristics determine sexual risk. Based on data collected among 300 South African men who have sex with men (MSM) and using cluster analysis, this study developed a typology
Introduction
Even though sexual risk practices are usually understood as occurring in a social context, most empirical studies that aim to identify determinants of sexual risk behavior test individual level factors. If interpersonal factors are included, they are studied directly in relationship to sexual risk. In this study, we wanted to explore whether it is possible to identify types of sexual partnerships, whether these types of partnerships are engaged in by different kinds of persons, and whether sexual risk is more prevalent in one kind of partnership type compared to others.
There is a long tradition of studies exploring and testing individual-level models of sexual risk behaviors and these studies have produced important directions for HIV prevention strategies. These overlapping models include the Health Belief model [1] [2] [3] , Theories of Reasoned Action and Planned Behavior [4] [5] [6] [7] [8] , and the Information-Motivation-Behavioral Skills Model [9] . Outcomes of these studies have informed various safer sex prevention interventions that have been proven to be successful in reducing HIV risk behaviors. Fisher and colleagues [10] , for instance, tested an intervention that addressed AIDS risk reduction information, motivation, and behavioral skills deficits that had been empirically identified in a population of college students. The intervention did not only increase in AIDS risk reduction information, motivation, and behavioral skills, but also resulted in significant increases in AIDS preventive behaviors at a long-term follow-up.
Besides these determinants that are directly related to health, other individual-level factors have been found to be associated with HIV risk behavior as well. Such factors include mood states, personal history and various personality characteristics. Depression has for example been found to be related to sexual risk practices [11, 12] , although study outcomes are inconsistent. In terms of personal history, many studies have explored the role of trauma, sexual abuse [13] [14] [15] [16] and intimate partner violence [17] in particular. Personality characteristics that have been demonstrated to be related to sexual risk include internalized homophobia [18, 19] and sexual compulsivity [20] [21] [22] [23] . Factors more directly related to actual risk behavior are alcohol and substance use. Numerous studies have demonstrated the association between alcohol and substance use and sexual risk (see for instance [24] [25] [26] [27] and successful interventions have been developed that addressed alcohol use in relation to sexual risk (e.g., see Witte et al. [28] ).
The acknowledgment of the limitations of individuallevel factors in understanding sexual risk [29, 30] and the need for intervention strategies that not only address individual factors but also include interpersonal and structural factors [31] [32] [33] [34] [35] [36] , have resulted in various studies exploring the relation between various interpersonal and structural factors and HIV risk. For instance, Poppen et al. [37] found that the dyadic variable of seroconcordance independently contributed to the prediction of unprotected anal sex with the most recent male partner beyond individual characteristics, stressing the importance of examining both individual and dyadic characteristics in the study of sexual behavior. Several other studies looked at partner type (primary versus casual) and HIV risk. One study, for instance, showed how the effect of alcohol consumption varies according to partner type: rates of unprotected anal intercourse varied as a function of alcohol use in sex with non-primary partners, but not in sex with primary partners [38] . Another study showed that sexual risk differed among various types of casual partners (one night stands and ''sex buddies'') [39] . Probably the most studied relationship characteristic, although primarily studied in samples of women, is relationship power; several studies have demonstrated the direct association between relationship power and sexual risk [40] [41] [42] [43] .
Quantitative studies that explored the role of relational characteristics and structural factors generally only made a direct, bivariate link with sexual risk. Few empirical studies have explored the role of interpersonal and structural factors comprehensively. Studies that looked at these factors comprehensively are more likely to have adopted a qualitative approach, which seems more suitable [44] [45] [46] [47] .
Acknowledging the need for a more in-depth understanding of the interpersonal context of sexual risk, we set out to explore whether it is possible to distinguish types of partnerships in which men have sex with one another. Factors we expected to differentiate among such partnership types include age differences, difference in race and wealth, kind of involvement, and where partners met each other. Is it possible to identify partnership types based on such relational characteristics? Subsequently, we explored whether these partnership types were associated with sociodemographic and psychosocial characteristics of study participants and characteristics of the last time study participants had had anal sex with the respective male partner. Regarding the latter, we were interested in characteristics such as the place in which men had had sex, the specific sexual role men engaged in, whether alcohol was used and a transaction was involved. Finally, we explored the role of partnership types in explaining the risk of HIV transmission: does distinguishing partnership types have any relevance for understanding the occurrence of unprotected anal intercourse?
We expect our findings to have theoretical and practical relevance. If distinguishing partnership types is meaningful, it will contribute to our understanding of the way in which interpersonal factors contribute to sexual risk. Practically, our findings will facilitate targeting of HIV prevention activities by identifying subgroups of MSM as well as determinants that are relevant within specific relational contexts.
Data for the current study have been collected in South Africa. In terms of same-sex sexuality, South Africa has some specific features that set it apart from other countries. First of all, South Africa is one of the few countries where sexual orientation is acknowledged in the Constitution, while homosexuality was criminalized during Apartheid.
At the same time, though, the social acceptance of homosexuality is extremely low [48] as elsewhere in Africa. While for a long time homosexual transmission of HIV did not receive any formal attention [49] , gay men and other MSM are now included in South Africa's National Strategic Plan [50] .
Methods

Procedure
For this study, men were eligible to participate if they [1] lived in the greater Pretoria metropolitan area; [2] were between 18 and 40 years old; [3] reported having had oral, anal, or masturbatory sex with at least one man in the preceding year, regardless of involvement with women and including men who self-identify as gay; and [4] were conversant in English. To promote heterogeneity in the sample, our target was to stratify participants by age (MSM above and below 25 years of age) race and place of living (white MSM, black MSM living in townships and black MSM not living in townships). Because accessibility to MSM in South Africa varies based on race and place of living, multiple recruitment strategies were deployed in order to accomplish heterogeneity. White men were recruited at a local gay night club and invited to participate in the study. Black, men living in the city were invited to attend social events at an
LGBT community centre where they were given the opportunity to participate in the study. For black men living in townships, social functions were held in various locations throughout local townships and attendees were invited to participate in the study. Informed consent was obtained verbally by the interviewers. Once confirmed, all participants were asked to fill out the questionnaire on the spot. Privacy was maintained by having participants complete the survey in quiet, usually adjacent rooms. A total of three hundred men were surveyed for the project.
Interviews were administered using Computer-Assisted Self-Interviewing in order to minimize social desirability bias. Participants received an incentive of 75 ZAR (about $9) for their participation in the study or were compensated in kind (food and non-alcoholic drinks). Participant recruitment and data collection were conducted from October to December 2008. The research protocol was approved by the Institutional Review Boards at the New York State Psychiatric Institute (New York, USA) and the Human Sciences Research Council (Pretoria, South Africa).
Measures
The survey collected information on characteristics of the last sex event (LSE) that involved anal sex with a male partner, behavioral determinants, and demographic characteristics. Participants were asked questions about their LSE with a man that involved anal sex, including partnership characteristics such as how long ago they had met the respective partner, where they met, the relationship to this partner, and other relational attributes: discrepancies or agreements in age, race, neighbourhood, economic status, and gender expression. Participants were also asked questions regarding the sexual encounter such as where it took place, whether drugs or alcohol were used, whether it was in exchange for money or food, what type of sex occurred, knowledge of HIV status and whether condoms were used. Unprotected anal intercourse (UAI) during the LSE was defined as engaging in any anal sex without using a condom.
Behavioral determinants were assessed using constructs from the Information, Motivation, Behavioral Skills Model (IMB) model; this model has been used successfully to explain and change safer sex behavior on an individual level and has also been validated in South Africa [51, 52] . The IMB-constructs include HIV knowledge, social support, perceived social norms, and self-efficacy regarding HIV preventive behaviors. All of the IMB items were assessed using previously validated instruments [53] [54] [55] . All of the IMB constructs other than knowledge were measured on five-point Likert scales. HIV knowledge was measured using 15 items. HIV knowledge questions included: ''As long as both partners wash themselves after sex, it is not necessary to use condoms''; ''Having a shower after sex prevents the spread and infection of HIV, therefore it is not necessary to use condoms''; ''It is easy to get HIV by sharing a meal with someone who is HIV infected''; and ''You can tell by looking at someone if they have HIV.'' Response options were 'true,' 'false' or 'do not know.' HIV knowledge scores were calculated as the number of correct answers provided; 'do not know' was coded as incorrect. Social support was measured using five items that asked how true it would be that there is someone that the person can rely on for money, food, a place to stay, to talk to if he has problems, to accompany him to the doctor, or help him if he gets hurt (a = 0.86). Response options ranged from 1 = 'Never true' to 5 = 'Always true.' Social norms supporting HIV prevention were measured using 4 items that asked how true it would be that most people who are important to the person think that he should use a condom during insertive or receptive anal sex with a steady or non-steady partner (a = 0.89). Response options ranged from 1 = 'Very untrue' to 5 = 'Very true.' Self-efficacy regarding HIV prevention was assessed by measuring respondents' self-efficacy for implementing HIV preventive skills. The measure included six items that asked how easy it would be for the respondent to perform certain HIV preventive behaviors, such as talk about condom use with regular/steady partners, get tested for HIV, and not have any insertive or receptive anal sex without a condom (a = 0.81). Response options ranged from 1 = 'Very difficult to do' to 5 = 'Very easy to do.' For all IMB items, a high score indicates a stronger presence of the construct.
Data Analysis
Using two-step cluster analysis, all partnership characteristics of the LSE assessed in the study were used to generate clusters that would characterize sexual partnership patterns among the study population. Schwarz's Bayesian Criterion and log-likelihood distance measures were used as the clustering criterion to select the 'best' number of clusters. Once clusters were generated, they were assessed by the authors to determine if they represent valid and distinguishable sexual partnership patterns. Exploratory analyses were then run to assess how these sexual partnership types related to respondent-level demographic characteristics and behavioural determinants. Next, analyses were run to assess how the sexual partnership types related to characteristics of the last anal sex event with a male partner. Ultimately, logistic regression was run to assess how sexual relationship types related to unprotected anal intercourse (UAI) during the LSE, while controlling for several respondent-level variables as potential confounders. SPSS 17.0 was used for all statistical analyses.
Results
Participants
Participants' age ranged from 18 to 40 years with a mean of 26.1 years (SD = 5.9). Approximately two-thirds (64.3 %) of participants were Black and one-third (32.7 %) were White. Half of the participants (49.7 %) reported living in a township, all of whom were Black. Participants ranged in educational level from having not completed primary school to holding post-graduate degrees. About one-third (38.0 %) of respondents had graduated from secondary school. The majority (83.0 %) self-identified as gay; 9.7 % self-identified as bisexual, 3.7 % as straight, and 2.0 % as transgender.
Cluster Analysis
The two-step cluster analysis identified four sexual partnership types as the 'best' fit for the data based on a Schwarz's Bayesian Criterion score of 3605.784 and the largest ratio of log-likelihood distance measures (1.262) compared to other possibilities (1.231 for three clusters and 1.175 for five clusters). Using the distribution of the characteristics of the partnership during the LSE among the four sexual partnership types, we labeled them as [1] raceeconomic similar (32.6 %); [2] age-race-economic discordant (28.9 %); [3] non-regular neighbourhood (23.0 %) and [4] familiar (15.5 %; Table 1 ). The race-economic similar partnership type was characterized by high concordance among the relational attributes (age, race, economic status, gender expression) and featured a particularly high proportion of partners with a similar economic status (76.9 %) compared to the other partnership types. The agerace-economic discordant partnership type was characterized by discrepancies in relational attributes. Particularly, this category featured the lowest proportion of partners with similar age (7.2 %; in most of these cases, 72.5 %, the partner was older) and similar economic status (0 %; 50.7 of the partners was richer than the participant), and the largest proportion of interracial couples (23.2 %). The nonregular neighbourhood partnership type was characterized by the highest proportion of pre-existing partnerships that were not steady relationships (54.1 %) and partners from the same neighbourhood (64.9 %). The familiar partnership type was also characterized by a low proportion of concordance on age (10.9 %) and economic status (12.7 %); this category featured the highest proportion of previously known partners (both those in a relationship (45.5 %) and known partners that had sex for the first time (27.3 %, combined (82.8 %)) and the highest proportion of partners from a different neighbourhood (83.6 %).
Characterization of Clusters
Bivariate comparisons of the sexual partnership types on respondent-level demographic characteristics and behavioral determinants showed that the partnership types differed on age, race, living in a township, education, social support and self-efficacy of HIV prevention (p \ 0.05) ( Table 2 ). The non-regular neighbourhood partnership type had the highest proportions of respondents aged 25 and older (74.2 %), of respondents who were Black (91.9 %), and of respondents living in a township (86.5 %). The non-regular neighbourhood type also had the least social support (3.6) and selfefficacy of HIV prevention (2.8). The familiar partnership type had the highest proportions of respondents who were White (60.0 %) and not living in a township (67.3 %).
Bivariate comparisons of the sexual partnership types on characteristics of the LSE showed that the partnership types differed according to where sex occured, alcohol/ drug use, transactional sex, sexual roles (insertive and/or receptive), knowledge of HIV status, and UAI (p \ 0.05; Table 3 ). The race-economic similar partnership type had the lowest proportion of transactional sex (3.8 %). The age-race-economic discordant partnership type had the highest proportion of sex in a hotel (11.8 %) and the lowest proportion of sex at home (25.0 %). The non-regular neighbourhood partnership type had the highest proportions of transactional sex (32.4 %), of respondents who were penetrated (72.2 %), and the lowest proportion of respondents that knew their partner was HIV negative before they had sex (3.0 %). UAI occurred in 31 % of the sexual events described. The non-regular neighbourhood partnership type had the highest proportion of partners that did not discuss their HIV status (72.7 %) and who engaged in UAI (45.5 %), although the difference was not significant. 
Discussion
Based on seven characteristics of sexual partnerships, we were able to distinguish four distinct sexual partnership types. Support for the meaningfulness of these types comes from the fact that these partnership types were linked to characteristics of the study participants as well as characteristics of the last anal sex event with a male partner. Finally, in a multivariate analysis, partnership type was the only variable that independently explained the occurrence of unprotected anal intercourse in the last anal sex event.
The first partnership type, race-economic similar, is distinguished because of the similarity between partners, especially in socioeconomic respect; this partnership type was the least likely to involve transactional sex or alcohol use before sex. The second type, age-race-economic discordant, is primarily characterized by the age, racial and economic disparity between partners; compared to the other partnership types, partners were most likely to be of different race, while the partner was most likely to be older, and the actual sex was the least likely to take place in the home of the participant. The non-regular neighbourhood partnership type stands out because of the relational context: partners knew each other, were more likely to have had sex before the last anal sex event, but were not involved in an ongoing relationship; partners were most likely to have met in a public space (including shebeens and taverns); compared to other study participants, participants in these partnership types were most likely to be more feminine, relatively older, most likely to be black and to live in a township; these men experienced the lowest level of social support, while HIV prevention selfefficacy among these men was relatively the lowest. The last anal sex event in this partnership type was the most likely to have been unprotected. The final partnership type, familiar, distinguishes itself from the other types because partners in this type were the least likely to live in a township and most likely to be both White; level of education of participants in these partnerships were relatively the highest; furthermore, participants in these partnerships were the most likely to say that they already knew before the last anal sex event that the partner was HIV-negative. The latter might explain why the proportion of unprotected sex in the last anal sex event for this partnership was comparatively high. Our study demonstrates that in order to understand sexual risk practices, it is meaningful to distinguish between types of partnerships that form the context of the sexual behavior. The relevance of this approach is further supported by the fact that the partnership types we were able to distinguish were associated with several demographic characteristics of the index person and characteristics of the last anal sex event. The importance of this relational approach is further underscored by the fact that in predicting sexual risk, none of the individual level factors except for race played a significant role.
For this study, we adopted an exploratory approach. Given the successfulness of this attempt, it seems relevant to develop a comprehensive theory about sexual partnership dimensions, how they relate to each other, and to HIV risk behavior. Based on this theory, hypotheses can be developed which could be tested in subsequent studies. The findings reported here suggest some critical elements of such a theory and hint at other, not yet included, factors.
The findings suggest that unprotected sex is differently determined in each partnership type. In the casual neighbourhood type, lack of HIV status disclosure, transactional sex, and being the receptive partner, as well as limited HIV prevention self-efficacy and social support seem to be dominant. In the familiar type, knowing that the partner was HIV negative likely contributed to not using a condom. In the other two partnerships types, unprotected sex was less common, which makes it harder to identify the most likely correlates of unprotected sex. Having had the last anal sex with a partner with whom the men were in a steady relationship seems to increase the chances of unprotected sex in the familiar partnership type, but not in the race-economic similar and agerace-economic discordant partnership types. Although one might expect that similarity among partners creates a balance and results in increased protection, similarity does not seem to be a necessary factor. Not only in the race-economic similar partnership type, but also in the age-race-economic discordant partnership type were men most likely to protect themselves during sex (these two groups of men also did not differ in terms of demographic characteristics and behavioral determinants). It seems that factors that indicate a power advantage for the partner do not necessarily have to lead to unprotected sex.
The findings also elicit some new questions. Answers to these questions are relevant for a theory about the dimensions of sexual partnerships. To what extent do men get in these sexual partnerships what they desire, and to what extent is what these men desire shared or individual? Is this related to the ability to protect oneself? Without imposing standards of love and intimacy, one might wonder whether the men in the casual neighbourhood partnership type get the kind of partnership they desire or accept what they can get. To what extent are the kind of sexual partnerships that the men engage in affected by structural factors, such as the scarcity of partners with identical or complementary desires?
In terms of practical relevance, the partnership that stands out most is the non-regular neighborhood type because it was the most likely to have involved unprotected anal intercourse. Several factors seem to contribute to the relative vulnerability of participants in this partnership type. The sexual interactions in this partnership type seem to be of casual nature, even though men quite often had sex with each other before. While participants in these interactions are quite often older than their partners, they might lack power due to their relatively higher level of femininity. Lack of social support as well as reduced HIV prevention self-efficacy makes them particularly vulnerable. Partners' HIV status was the least likely to be discussed in this partnership type. These partnership types are most likely to be found among Black men in townships.
These findings indicate what kinds of partnership types deserve attention as well as which determinants prevention efforts should focus on: in prevention targeting the ''nonregular neighborhood'' partner type, HIV prevention selfefficacy seems an important determinant to be addressed.
In interpreting our findings, several limitations have to be taken into account. First of all, data were collected on the level of the index person. A more thorough approach would combine data from both persons making up the partnership. Collecting information from both partners might also counteract the limitation of self-report. Our data primarily reflect the participants' subjective assessments; this is particularly a problem for subjective issues for which hard empirical indications are not available, such as masculinity and femininity, compared to, for instance, the possession of a car as an indicator of personal wealth. Second, the use of a cross-sectional design limits the ability to draw causal conclusions; it is, for instance, possible that men who want unprotected sex look for specific partnership types, instead of what we assumed, namely that risk results from the partnership type. Furthermore, any unprotected anal sex was understood as involving sexual risk; although we think this approach is warranted, it is possible that in some occasions not using a condom did not imply any risk of HIV transmission. Finally, it is not clear to what extent the partnership types that we distinguished here can be generalized to other populations of MSM. In summary, the outcomes of this study underscore the importance of integrating the relational context in understanding sexual risk practices. Distinguishing various partnership types also creates the option of exploring the specific mechanisms at play within each partnership type that contribute to the occurrence of sexual risk.
